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In this short note we obtain the burst distribution of a coset of a linear code. 
1. INTRODUCTION 
Let A be an (n, k) linear code over GF(2). Let a q} A. Assmus and Mattson 
(1978) obtained the weight distribution of coset a q- A of the code A in terms 
of the weight distribution of its dual A"  and A ± n a* (the set of vectors 
orthogonal to a and A both). Korzhik (1966) considered the distribution of 
code words according to their burst lengths. In this short note we obtain the 
burst distribution of the coset a q- A. 
By a burst of length i we mean a vector with all its nonzero components 
confined to i consecutive positions the first and the last being nonzero. 
Let Ni  A denote the number of codewords of A which are bursts of length i. 
Korzhik (1966) defined four'special vectors of length i as follows. 
R1 * = (1, 0,..., O, 1); 
Ra i = (0, 0 ..... O, 1); 
R2 i = (0, 0,..., O, O) 
R4i = (1, 0 ..... 0, 0) 




Ni  A = 21-~+~-2[n - -  i q- 1 + ~1 i + ~2 i - -  ~a ~ - -  ~4 i] O) 
n- - i+1 
~t i= ~. 2 8(Lj i (v)q-Rff)  
YeA ± J~l 
v~O 
(t = 1 to 4 and i = 2 to n) (2) 
Lff(a 1 , a 2 ,..., a~) = (aj , aj+ 1 ..... aj+~_l) 
8(v) = 1 if v =0 
=0 if vva0  
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We note that ~t i are positive integers and that the values and the sums ~ in 
(2) are in the integers whereas the "+"  in (2) is addition of vectors in Z2n. 
We also note that the operator L/(v)  defined on the set of all n-vectors erases 
j - -  1 initial components and n --  (i + j  --  1) of the last components of the 
vector v. Thus ~i counts the number of vectors Rt ~ of length i that can be 
obtained by performing the above erasing operators over all nonzero vectors 
of the dual A ±. 
EXAMPLE. Let A = {(00000), (11000)} be an (5, 1) code. Then 
A- = {(ooooo), (ooool), (OOLOO), (OOOLO), 
(00110), (00101), (00011), (00111), 
(11000), (11001), (11100), (11010), 
(11110), (11101), (11011), (11111)} 
is (5, 4) code. 
It is easy to check that 
~12 = 20, 
Thus, 
~22 =- 16, ~a 2 = 12, ~ = 12 
N2 A = 22-5+1-215 -- 2 + 1 + 20 + 16 -- 12 --  12] -= 1. 
2. BURST DISTRIBUTION O1~ A COSET 
The following theorem gives the burst distribution of a coset of a code. 
THEOREM. Let a be an n-vector not in the (n, k) linear code A over GF(2) 
and let N~ ,+A be the number elements of the coset a + A which are bursts of length i. 
Then 
N~ +A = 2~-~+~-2[n --  i + 1 + 2(Vl i + ~72 i --  ~a i --  %~) 
- -  (~1 i -~- ~2 i - -  ~3 i - -  ~4i)] 
where 
n- - i+ l  
~Tt i = ~, ~, 8(L/(v) + Rt i) (t = l to4and i=2ton)  
v~A±~a ± j=l 
v¢=O 
with 8 and L /  having the same meaning as in (2). 
Proof. Using the Assmus and Mattson (1978) technique, consider the 
(n, k -{- 1) code C = A w (a q- A) which is a linear code spanned by A and 
a+A.  
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Applying (1) to the code C we get 
NiA _L N~+A = N c = 2 i ,~+7~-1[n _ i @ 1 @ 71 i q- 72 i - -  73 i - -  74  i ]  
i i 
(i = 2 to n) 
Using (1) we get 
N~ +A = 2i-~+k-l[n - -  i + 1 q- 71 i + 72 i - -  7a  i - -  7¢  i ]  
- -  2 i -n+t~-2[n  - -  i -> 1 @ ~1 i q- ~ i __  ~a  i _ _  ~4i] 
= 2i-n+~:-2[n - - i q- 1 q- 2(7~ i q- 7~ ~ - -  7a ~ - -  7~i)] 
- -  (Cl / @ g2 i - -  C3 i - -  C4i)] 
An example follows: 
EXAMPLE. Let A be (7, 4) binary 
[i 1° 0 0 
0 1 1 
The  values of the parameters ~t / for A ± 
code whose parity-check matrix is  01!] 
0 1 1 
0 0 
are 
~i 2 = 12, ~1 a = 6, ~1 ~ = 2, ~,5 = 1, ~16 = 0, ~1 ~ = 0 
¢2 = 6, G ~ = 1, G ~ = 0, G ~ = 0, G 6 = 0, ~27 = 0 
~a 2 = 12, ~3 a = 4, ~a 4 = 1, ~a 5 = 0, ~a 6 = 0, ~a ~ = 0 
~42 = 12, ~4 a = 4, ~44 = 1, ~45 = 0, ~46 = 0, ~47 = 0. 
0 0 0 0 )~A.  The  Let a = (0 1 0 values of the parameters 7 / fo r  ela ~ a J- 
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We have confined to the binary case. The  results may be extended to the 
field GF(q). Same technique can be employed for evaluating the complete 
weight enumerator of a coset of a l inear code. 
7V a+A ~ 4, a+A ~ 4, a- -A ~ 4 .  N a+A=2, N a+A=O, N~ +A= 1, -5  No N7 
- '2  - '3  
are 
712 =6,  71 a = 1, 714 = 1, 715 = 1, 716 =0,  717 =0 
722:4 ,  72 a= 1, 724:0 ,  725:0 ,  72 ~ =0,  %~=0 
%2 = 4, 7a a = 3, 7a 4 = 1, 7a 5 : 0 ,  7a  6 : 0 ,  7a  7 : 0 
74 ~ =4,  %a:2 ,  744= 1, 74 ~ =0,  746 =0,  747=0.  
Using the above theorem we have the burst distr ibution of the coset a @ et 
as follows: 
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